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Problem Statement
Forward Deployments

Base Camps and Other Forward Deployments Rely on Diesel
(JP8) Fueled Generator Sets (GenSets) which are Inefficient,
Noisy, Emit Pollutants, and are High Maintenance

GenSet Sizes not Optimized for Loads — Results in Partial
Loading of GenSets - Decreased Efficiency and Increased
Maintenance (Wetstacking)

GenSets Run Continuously 24 Hours / Day, 7 Days / Week

Cost of Delivered Fuel to Forward Operating Positions Varies
from ~ $40 per Gallon to $400 per Gallon

Fuel Supply Lines Difficult to Defend Against Improvised
Explosive Devices (IEDs) and Other Attacks -> Bigger Issue
than Fuel Cost
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Base Camps

Life Support Areas
Advanced Operations Base
Forward Operations Base
Tactical Operations Center

Etc.
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Military GenSets & Efficiency

Current DoD
GenSet (2 kW — 60 kW) Inventory

Lnit Rating (kW) Mo, of Individual Units | Total Capacity (kW)
10,978 21,958
39,780 119,367
17,603 88,015
13,745 137,450
81,165
200,070
389,700

1,037,725 20 40 60 80
Percent Qutput of Rated Capacity (%)

/|

Blectrical Efficiency (%)

3 kW System 30 kKW System 60 kW System
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Silent Camp Concept

Increase GenSet Output to Electrolyze Water

Store H2 Produced from Electrolyzer

Use Stored H2 and Fuel Cell to Power Loads at Night
Shut GenSet Off During Fuel Cell Operation

Can Maximize Silent Camp Operation or Fuel Savings

dieselFuel | CENGEH

AR Electrolyzer
Hydrogen —>| Fuel Cell

Time (24 hr)

24 Hour Load Profile
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MATLAB Model Parameters

Fuel Cell Size (kW)
GenSet Size (kW)

Electrolyzer Size (kW)

Efficiency Curves for Fuel Cell, GenSet and
Electrolyzer

Constant Efficiencies For Storage And Inverter

Load Profile Input (Demand by Interval-Assumed
to Repeat)




Actual Tactical Operations Center (TOC)
Load Profile
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[ Generator ll Fuel Cell CJFC Charging — Base Profile

Silent Camp Results -
Subset of TOC Data
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TOC Profile Results

Profile Covers 9 Days (216 Hours)
No Load For 15 Hours = 201 Total Hours Of Load

Maximize Fuel Non Negative
GenSet | Electrolyzer Savings Fuel Savings

Cap. (kW) Cap. (kW)

Fuel Fuel Fuel Fuel
Savings Cell SEVL Cell
(Gallons) | Hours | (Gallons) | Hours

1.98] 35 0.14| 45

2.01| 62 0.07| 76
23.37| 68 21.71| 72

52.06 50.97
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Future Research

Maximize Overall Fuel Savings (Regardless of Number of
Hours of Silent Camp Operation)

Real-Time Control Strategy With Load Forecasting

Active Wetstacking Protection (Force GenSet Loads 2 50%)
Quantify Water Requirements

Quantify Maintenance Savings

Find Optimum GenSet — Electrolyzer - Fuel Cell Combinations

Allow System to Produce Additional H2 for Other Uses
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